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Description 

Prior Art 

Lipid microspheres consisting of oil drops in an 
aqueous dispersion were first investigated for parenteral 
nutrition and more recently also as vehicles of pharma- 
ceutical substances (Shenking A. World Rev. Nutr. Diet. 
28, 1-111, 1978). 

More recently systems based on soy oil emulsions, 
lecithin and suitable drug concentrations in water were 
developed for parenteral and oral administration 
(Mizushima Y Drugs Exptl. Res., XI (9), 595-600, 1985; 
Mizushima Y. et al., J, Pharm. Pharmacol., 38, 132, 
1986; Ozona Y et al., Arznelm.-Forsch. 36, (I), 689-690; 
patents JP 61,249,918,7 Nov. 1986 and JP 
61 .263,914,21 Nov. 1986). Said systems do not have a 
well defined dimensional distribution of the oil drops nor 
stability with time. 

Liquid emulsions were employed also by Hashida et 
al. for the lymphatic absorption of drugs (J. Pharmacokin. 
Biopharm. 3, 241-255, 1977). The prepared systems 
were particularly unstable and it was necessary to 
administer them within a very short time from the prep- 
aration. 

Other liquid lipid system were prepared for oral 
administration and lymphatic absorption of drugs, such 
as linoleic acid and surface active agent mixtures 
(Josphikawa H. et al: Pharm. Res. 5, 249 (1985) or of 
bile salts and glycerylmonooleate (Joshikawa R. et al. 
Int. J. Pharm. 13, 321 (1983) 9. 

Finally, microemulsions of oils in water should be 
mentioned, such as for instance those based on particles 
microemulsif ied and encapsulated in a coacervation film 
using substances such as phospholipids, polymerizable 
lecithins, sphingomyelins (EP 274431). Solid lipid micro- 
spheres were, on the other hands, suggested by Stan- 
islw (Stanislaw J. Zdislaw J. Acta Pharm. Technol. 33 (3), 
1 54, 1 987). Such microspheres were prepared by mixing 
the active component with low melting materials, such 
as cetyl alcohol, polyoxyethylene glycol, stearic acid and 
white wax and forcing the melt through an orifice. The 
dimensions of the obtained microspheres were particu- 
larly coarse, with an average diameter larger than a 
micron. 

Speiser also prepared lipid microparticles (DE 
3421468). In this case the preparation was based on 
admixing the molten lipid with a surfactant by stirring at 
high speed and successive ultrasound treatment. 

However, no close or uniform dimensional distribu- 
tion could be obtained through said process. 

Summary 

We have unexpectedly found that solid lipid micro- 
spheres of controlled dimensions and narrow dimen- 
sional distribution can be obtained through the process 
of the present invention which is characterized by: 
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a) contacting a molten lipid, which may contain a 
drug, with a mixture consisting of water, a surfactant 
and possibly a co-surfactant pre-heated to a temper- 
ature at least equal to the melting temperature of the 
lipid; 

b) dispersing the obtained microemulsion in water 
of a temperature between 2 and 10**C; 

c) washing with water through diafiltration the 
obtained lipid microspheres obtained in the disper- 
sion, and lyophilizing. 



As an alternative, the mixture obtained in a) is added 
to a mixture of water, surfactant, co-surfactant and lipids 
heated to a temperature at least equal to the melting tem- 
15 perature of said lipids, and the thus obtained mixture is 
dispersed in water at a temperature of 2 to lO^'C. 

The obtained microspheres have an average diam- 
eter smaller than one micron and in particularly of 
between 50 and 800 nm, preferably between 100 and 
20 400 nm, and a polydispersion comprised between 0.06 
and 0.90, preferably between 0.10 and 0.70. 

Petailed description of the invention 

25 The characteristics and advantages of the lipid 
microspheres and of the process for their preparation 
according to the present invention will be further illus- 
trated in the following detailed description. 

For the preparation of said microspheres, a lipid 

30 component or a mixture of lipid components,, which may 
contain a pharmacologically active substance, is heated 
to the melting point; separately an aqueous solution con- 
taining one or more surfactants and possibly one or more 
co-surfactants is prepared, and the resulting solution is 

35 heated to a tempeature equal at least to the melting tem- 
perature of the lipid component or mixture of lipid com- 
ponents; this solution is admixed under mild stirring with 
said lipid component or mixture of lipid components, 
obtaining a microemulsion; the microemulsion is poured 

40 under stirring in water of 2 to 1 0**C, obtaining the forma- 
tion of well dispersed lipid microspheres; the dispersion 
is washed with water by diafiltration and finally lyophi- 
lized in the presence of suitable diluents and possibly of 
surface active agents which favour the re-dispersion. 

45 Alternatively, said microemulsion is added to a mix- 
ture consisting of water, surfactant, co-surfactant and lip- 
ids, heated to a temperature at least equal to the melting 
temperature of said lipids and the thus obtained mixture 
is dispersed in water of 2 to 10°C thus obtaining the for- 

50 mation of lipid microspheres. 

The lipid components employed in the process of the 
present invention are selected in the group comprising: 
triglycerides, such as for instance trilaurin and tricapry- 
loin, fatty acids such as decanoic-, lauric-, nrryristic-, pal- 

55 mitic and stearic acid; alcohols, such as lauryi-, myristyl- 
, cetylic-, stearyl alcohol. 

The surfactants are selected from the group com- 
prising: 

sodium chelate, sodium deoxycholate, sodium glycolate. 
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sodium taurocholate, sodium taurodesoxycholate. leci- 
thin and phospholipids, Tween 20, Tween 40, Tween 80, 
Span 20, Span 40, Span 60. Span 80. emulsifiers such 
as gelatin. 

The co-surfactants are selected from the group com- 
prising: low molecular weight alcohols or glycols, such 
as for instance butanol, hexanol, hexandiol. propyleng- 
lycol. low molecular weight fatty acids, such as for 
instance butyric acid and hexanoic acid, esters of phos- 
phoric acid and benzyl alcohol. 

In the preparation of the microspheres according to 
the present invention the various substances are 
enployed in the following proportions: 

the lipid components, which may contain drugs, 
between 5 and 30%, preferably 10 and 20% by wt. 
of the total; 

water, between 40 and 70%, preferably 55-65% by 
wt. of the total; 
- surfactants 8 to 30%. preferably 12-20% by wt. of 
the total; 

co-surfactants 0-15%. preferably 3-7% by wt. of the 
total. 

The volume of water for the dispersion of the micro- 
emulsion is from 1 0 to 200, and preferably from 50 to 1 00 
volumes per volume of microemulsion. 

The process according to the present invention 
presents, with respect to the prior art processes, numer- 
ous advtantages, among which, for instance, a better 
control of the dimensions and of the dimensional distri- 
bution of the microspheres, a decidedly lower energy 
consumption and a considerably simplified operation. 

Furthermore, the washing by diaf iltration leads to the 
elimination of all the substances present in the dispers- 
ing aqueous phase (surfactant, co-surfactant and free 
drug not included in the microspheres). 

Said compositions afford therefore an improved con- 
trol on the action and effectiveness of the drug and min- 
imize possible effects due to the simultanous 
undesidered administration of auxiliary substances such 
as the surfactants. 

The microspheres according to the present inven- 
tion have an average diameter lower than one micron, in 
particularly comprised between 50 and 800 nm and pref- 
erably between 100 and 400 nm, and a polydispersion 
of between 0.06 and 0.90, preferably between 0.10 and 
0.70, and may be successfully employed as vehicles for 
pharmacologically active susbtances and phytopharma- 
cological substances. 

To illustrate the invention the following examples are 
reported in which the microsphere average diameter and 
polydispersion were determined by means of the Mal- 
vern Zetasizer II C. 




Example 1 

2 g stearic acid are melted at about Sb^'C and 0.24 
g deoxycorticosterone acetate are added obtaining hot 
5 a clear solution (solution 1). 

Separately a solution of Tween 20 (2,5 ml), butanol 
(1 ml), sodium taurodeoxyglycolate (1.30 g) in 10 ml 
water is prepared which is brought to 65**C (solution 2). 

Solution 1 is then poured in solution 2 obtaining a 
10 clear microemulsion at 65''C, which is then dispersed 
under stirring in 1 00 volumes water per volume of micro- 
emulsion at 2''C obtaining a lipid microsphere dispersion. 

At last with water by diafiltration, mannitol is added 
to the dispersion, which is lyophilized. 
15 The lipid microsphere yield on stearic acid was 96% 
and tiie deoxycorticosterone acetate contents was 4.5%. 

The microspheres had an average diameter of 207 
nm and the polydispersion was 0.255. 

20 Example 2 

2 g stearic acid are heated to 65°C, while separately 
a mixture of 10 ml water, 1 .3 g sodium taurodeoxycho- 
late, 2.0 ml Tween 20 and 0.5 ml butyric acid is prepared 
25 and heated to 65**C. 

By pouring this mixture in stearic acid under stirring 
a microemulsion, clear at 65''C, is obtained which is then 
dispersed in water (100 volumes per volume microemul- 
sion) at 2**C under stirring, to obtain a lipid microsphere 
30 dispersion. 

After washing by diafiltration in water, the dispersion 
is lyophilized. The lipid microsphere yield on stearic acid 
was 96%. TTie average microsphere diameter was 142 
nm and the polydispersion 0.239. 

35 

Example 3 

A mixture of 0.6 g stearic acid and 1 .4 g lauric acid 
is heated to 47**C. Separately, a mixture of a 1% mannitol 
40 water solution. 2.75 ml Tween 20 and 1 ml butanol is 
heated to 47»C. 

The two mixtures are put togetiier under stirring and 
a microemulsion is obtained which is then dispersed at 
5'*C under stirring in a 2% mannitol water solution in a 
45 ratio of 100 cc/1 cc microemulsion. 

After washing with water by diafiltration. lyophiliza- 
tion in the presence of 1% mannitol and 0.8% sodium 
taurodeoxycholate is performed. 

The lipid microsphere yield on the lipid components 
50 was 97%. The average microsphere diameter was 250.4 
nm and the polydispersion 0.591 . 

Example 4 

55 A mixture of 1 .4 g palmitic acid and 0.6 g decanoic 
acid is heated to the melting temperature of about 50°C. 
while a solution of 10 ml water, 2 ml Tween 20, 1.2 g 
sodium taurodeoxycholate and 1 ml butanol is prepared 
separately and heated to 50°C. 
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By adding the two mixtures together, a microemul- 
sion is obtained which is dispersed in 50 vol. water per 
volume of microemulsion. at 5*^0 under stirring obtaining 
a microparticle dispersion. 

Washing by diaf iltration with water and lyophilization 
follow. 

The lipid microsphere yield on the lipid components 
was 90%, the average microsphere diameter 261 nm 
and the polydispersion 0.381 . 

Example 5 

0.4 g purified egg lecithin and 0.6 g stearic acid are 
admixed at 64*'C, and the mixture is added to a solution 
of 1 ml Tween 20 in 10 ml water, apart prepared and 
which is heated to 64**C, under stirring. 

A clear microemulsion is obtained which is dis- 
persed in water at 2**C, in a ratio of 100 vol. water per 
vol. of microemulsion, under stirring. 

Washing with water by diaf iltration and lyophilization 
follow. 

The lipid microsphere yield on the lipid components 
was 87%, while the microspheres have an average diam- 
eter of 306 nm and the polydispersion is 0.667. 

Example 6 

2.05 g Tween 20, 2.9 g sodium taurodeoxycholate, 
1 .45 g butyric acid and 15,7 g water are heated to 45''C 
and to this mixture 2.5 g of a mixture of stearic and lauric 
acid (30:70), 0.05 g water and 0.25 g Span 60 heated to 
the same temperature is added. 

The clear dispersion thus obtained Is dispersed in 
20 vol. water, obtaining microspheres with an average 
diameter of 350 nm, while the polydispersion is 0.56. 

Washing by diafiltration and lyophilization follow. 
The yield is 91%. 

Example 7 

0.60 g stearic acid. 0. 1 50 g salbutamol, 0. 1 50 g egg 
lecithin, mixed together at 60*'C, are added to a solution 
containing Tween 20 (0.63 g), butyric acid (0.4), water (3 
g) kept at 60*'C. A clear solution is ot>tained which is dis- 
persed in cold water slightly acidified with hydrochloric 
acid. Lipospheres are obtained, which are washed by 
diafiltration and finally lyophilized. 
Average diameter: 350 nm, polydispersion: 0.32. 
Liposphere yield on the lipid components: 88%. 
Salbutamol in the lipospheres: 4.2% 

Example 8 

To a mixture of water (7 g), taurodeoxycholate (0.9 
g), butyric acid (0.65) heated to 45-48**C, a mixture, kept 
at the same temperature, of (40:60) stearic and lauric 
acid (1.1 g), a water solution (1 .4 mg/ml) of LH-RH (0.02 
ml). Span 60 (0.11 g), egg lecithin (0.11 g) was added. 
From the obtained clear solution, by dispersion in cold 
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water (1 :25), lipospheres are obtained which are washed 
and lyophilized. Liposphere yield (on the lipid compo- 
nents): 85%. 

LH-RH in the lipospheres: 0.015%. 

Average diameter: 360 nm, polydispersion: 0.42. 

Example 9 

1.2 g stearic acid are added, at 60°C, to 0.160 g 
estradiol and 0.300 g egg lecithin, then the whole is 
admixed with a butanol (0.5 g) solution in 7 g water and 
Tween 20 (0.75 g). A clear solution is obtained which is 
dispersed in cold water. Lipospheres are obtained which 
are then washed by diafiltration and lyophilized. 
Liposphere yield (on the lipid components): 75%. 
Average liposphere diameter: 310 nm, polydispersion: 
0.20. 

Estradiol in the lipospheres: 5.2%. 



20 Example 10 



2 g stearic acid, 0.5 g naphtalene-acetic acid are 
admixed at 60''C and added to a mixture, kept at 60''C, 
of butyric acid (0.6 g). taurodeoxycholate (1 .3 g), Tween 
20 (2 g), water (10 g). A clear solution is obtained which 
is then dispersed in cold water. 

After washing by diafiltration and lyophilisatlon, lip- 
ospheres of an average diameter of 420 nm and 0.32 
polydispersion are obtained. Yield on the lipid compo- 
nents: 85%. Naphtalene-acetic acid in the lipospheres: 
4.1%. 
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Example 1 1 

A mixture consisting of 0.031 ml of a water solution 
(5 mg/ml) of salmon calcitonin, 1. 38 g stearic acid, 0.148 
g Span 40 is prepared at 65-70**C. This mixture is added 
to another mixture consisting of 6.85 g water, 0.84 g tau- 
rodeoxycholate, 0.59 g butanol and 8. 1 6 g Tween 20, and 
kept at 65-70''C. The clear solution obtained is dispersed 
in cold water (1 :25) and the lipospheres are washed and 
lyophilized. Liposphere yield, on the lipid components: 
90%. 

Average diameter: 300 nm, polydispersion: 0.5. 
Calcitonin In the lipospheres: 0.5%. 

Example 12 

A mixture consisting of 0.032 ml of a water solution 
(2 mg/ml) somatostatin, 1.61 g palmitic/stearic acid 
(50:50) and 0.157 g Span 80, is prepared at 60-65*'C; 
this mixture is then added, always at 60-65*C, to another 
mixture prepared with 9.675 g water, 0.75 g taurodeox- 
ycholate, 0.57 g butyric acid, 2.13 g Tween 80, 0.075 g 
lecithin. The clear solution obtained is dispersed in cold 
water and the lipospheres are washed by diaf iltration and 
lyophilized. 

Liposphere yield, on the lipids: 88%. 
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Average diameter: 310 nm, polydispersion: 0.40. 
Somatostathin in the lipospheres: 0.15%. 

gya mpi e 13 

A mixture consisting of 0.022 ml of a water solution 
(5 mg/ml) of erytliropoietin, 1 .0 g stearic/myristic acid 
(50:50) and 9.0 g Span 60 is prepared at 55-60**C; this 
mixture is then added, always at 55-60'*C, to another mix- 
ture prepared from 5.535 g water, 0.495 g taurodeoxy- 
cholate, 1.35 g sodium laurytsulphate, 0.495 g butanol. 
The clear solution obtained is dispersed in cold water; 
the lipid nanospheres obtained are washed and then 
lyophillzed, with a yield of 83% on the lipids. 
Erythropoietin in the lipospheres: 0.4%. 
Average diameter: 390 nm, polydispersion: 0.35. 

Claims 

1 . Solid lipid microspheres having an average diameter 
lower than one micron and a polydispersion of 
between 0.06 and 0.90. 

2. Microspheres according to claim 1 , characterized by 
a polydispersion of between 0.10 and 0.70. 

3. Microspheres according to claim 1 , characterized by 
an average diameter of between 50 and 800 nm. 

4. Microspheres according to claim 1 . characterized by 
an average diameter of between 100 and 400 nm. 

5. Microspheres according to claim 1 , characterized in 
that the lipid susbtances are selected from the group 
comprising triglycerids, such as trilaurin and tric- 
apryloin. fatty acids such as decanoic-, lauric-, myr- 
istic-, palmitic- and stearic acid, and alcohols such 
as lauryl-, myristyl-, cetyl- and stearyl alcohol. 

6. Microspheres according to claim 1 , characterized in 
that they contain pharmacologically active sub- 
stances. 

7. Process for preparing solid lipid microspheres with 
an average diameter below 1 micron and a polydis- 
persion of between 0.06 and 0.90 and preferably 
between 0.10 and 0.70, characterized in that: 

a) a molten lipid, which may contain a drug, is 
contacted with a mixture consisting of water, a 
surfactant and possibly a co-surfactant heated 
to a temperature at least equal to the melting 
temperature of the lipid; 

b) the obtained microemulsion is dispersed in 
water of 2 to lO^C; 

c) the obtained lipid microsphere dispersion is 
washed with water by diafiltration and lyophi- 
llzed. 




8. Process according to claim 7, characterized in that 
the microemulsion obtained in a) is added to a mix- 
ture consisting of water, surfactant, co-surfactant 
and lipids heated to a temperature at least equal to 

5 the melting temperature of said lipid substances and 
the thus obtained mixture is dispersed in water of 2 
to10**C. 

9. Process according to claim 7, characterized in that 
10 said lipid susblance consists of one or more compo- 
nents selected from the group consisting of triglyc- 
erids, such as trilaurin and tricapryloin, fatty acids 
such as decanoic-, lauric-, myristic-, palmitic-, 
stearic acid, and alcohols such as lauryl-, myristyl-, 

75 cetyl- and stearyl alcohol. 

10. Process according to claim 7, characterized in that 
said surfactant comprises one or more components 
selected from the gorup consisting of sodium cho- 

20 late, sodium deoxycholate, sodium glycocholate. 
sodium taurocholate, sodium taurodeoxycholate, 
lecithin and phospholipids, Tween 20, Tween 40, 
Tween 80, Span 20, Span 40. Span 60, Span 80 and 
emulsionating agents such as gelatin. 

25 

11. Process according to claim 7, characterized in that 
said co-surfactant comprises one or more compo- 
nents selected from the group consisting of low 
molecular weight alcohols and glycols, such as buta- 

30 nol, hexandiol, propylenglycol and hexanol, low 
molecular weight fatty acids such as butyric- and 
hexanoic acid, phosphoric acid esters and benzyl 
alchol. 

35 12. Process according to claim 7, characterized in that 
in step a) the lipid comprises between 5 and 30%, 
water between 40 and 70%, the surfactant between 
8 and 30% and the co-surfactant between 0 and 
15% by wt. of the total. 
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13. Process according to claim 7, characterized in that 
in stage a) the lipid comprises between 1 0 and 20%, 
the water between 1 2 and 20% and the co-surfactant 
between 3 and 7% by weight of the total. 

14. The process according to claim 7, characterized in 
that in stage b) the quantity of water employed is of 
between 10 and 200 volumes per volume of said 
microemulsion. 
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15. The use of solid lipid microspheres having an aver- 
age diameter below 1 micron and a polydispersion 
' of between 0.06 and 0.90, and preferably of between 
0.10 and 0.70 as vehicle for pharmacologically 
55 active and phytopharmacological substances. 
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PatentansprQche 

1. Feste Lipid-Mikrokugein mit einem durchschnittli- 
chen Durchmesser von weniger ats einem Mikron 
und einer Polydispersitat zwischen 0,06 und 0,90. 

2. Mikrokugein gemdB Anspruch 1, 
gekennzeichnet durch eine Polydispersitdt zwi- 
schen 0,10 und 0,70. 

3. Mikrokugein gema3 Anspruch 1, 
gekennzeichnet durch einen durchschnittlichen 
Durchmesser zwischen 50 und 800 n. 

4. Mikrokugein gemdl3 Anspruch 1 , 
gekennzeichnet durch einen durchschnittlichen 
Durchmesser zwischen 100 und 400 nm. 

5. Mikrokugein gemdB Anspruch 1 , dadurch gekenn- 
zeichnet, daf3 die Lipidsubstanz ausgewdhit ist aus 
der Gruppe, umfassend Triglyceride, wie Trilaurin 
und Tricapryloin, Fettsauren wie Decan-, Laurin-. 
Myristin-, Palmitin- und StearinsSure, und Alkoho- 
len, wie Lauryl-, Myristyt-, Cetyl- und Stearylalkohol. 

6. Mikrokugein gemSB Anspruch 1 , dadurch gekenn- 
zeichnet. daB sie pharmakologisch aktive Substan- 
zen enthalten. 

7. Verfahren zur Herstellung von festen Lipid-Mikroku- 
geln mit einem durchschnittlichen Durchmesser zwi- 
schen 1 Mikron und mit einer Polydispersitat 
zwischen 0,06 und 0.90. und vorzugsweise zwi- 
schen 0,10 und 0,70. gekennzeichnet durch: 

a) Ein geschmolzenes Lipid, das ein Arzneimit- 
tel enthalten kann, wird mit einer Mischung. 
bestehend aus Wasser. einem oberf Idchenakti- 
ven Mittel und mOglicherweise einem co-ober- 
fiachenakliven Mittel, die auf eine Temperatur 
erhitzt wurde, welche wenigstens gleich der 
Schmelztemperatur des Lipids ist, kontaktiert; 

b) die erhaltene Mikroemulsion wird in Wasser 
bei 2 bis lO^'C dispergiert; 

c) die erhaltene Lipid-Mikrokugelndispersion 
wird mit Wasser durch Diaf iltrieren gewaschen 
und lyophilisiert. 

8. Verfahren gemaB Anspruch 7. dadurch gekenn- 
zeichnet, da3 die in a) erhaltene Mikroemulsion zu 
einer Mischung gegeben wird, bestehend aus Was- 
ser, oberfiachenaktivem Mittel, co-oberfiachenakti- 
vem Mittel und Lipiden, die auf eine Temperatur 
erhitzt wurde, die wenigstens gleich der Schmelz- 
temperatur der Lipidsubstanzen ist, und daB die so 
erhaltene Mischung in Wasser bel 2 bis 1 C'C disper- 
giert wird; 
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9. Verfahren gemaB Anspruch 7, dadurch gekenn- 
zeichnet, daB die Lipidsubstanz aus einer oder 
mehreren Verbindungen, ausgewahit aus der 
Gruppe bestehend aus Triglyceriden, wie Trilaurin 
5 und Tricapryloin, Fettsauren wie Decan-, Laurin-, 
Myristin-, Palmitin-, Stearinsaure, und Alkoholen, 
wie Lauryl-, Myristyl-, Cetyt- und Stearylaltohol, 
bestehen, 

10 10. Verfahren gemaB Anspruch 7, dadurch gekenn- 
zeichnet, daB das oberfiachenaktive Mittel ein oder 
mehrere Verbindungen umfaBt. die ausgewahit sind 
aus der Gruppe. bestehend aus Natriumcholat, 
Natriumdeoxychoiat, Natriumglycocholat, Natrium- 

15 taurocholat. Natrlumtaurodeoxycholat, Lecithin und 
Phosphorllplden, Tween 20, Tween 40. Tween 80, 
Span 20, Span 40, Span 60, Span 80 und emulgie- 
renden Mittein wie Gelatine. 

20 11. Verfahren gemaB Anspruch 7. dadurch gekenn- 
zeichnet, daB das co-oberfiachenaktive Mittel ein 
Oder mehrere Verbindungen umfaBt, ausgewahit 
aus der Gruppe, bestehend aus nledrig-molekular- 
gewichtigen Alkoholen und Glykolen, wie Butanol, 

25 Hexandiol, Propylenglykol und Hexanol. niedrig- 
molekulargewichtigen Fettsauren, wie Butter- und 
Hexansaure, Phosphorsaureestern und Benzylal- 
kohol. 

30 12. Verfahren gemaB Anspruch 7, dadurch gekenn- 
zeichnet, daB in Stufe a) das Lipid zwischen 5 und 
30 % umfaBt, Wasser zwischen 40 und 70 % umfaBt. 
das oberfiachenaktive Mittel zwischen 8 und 30 % 
umfaBt. und das co-oberfiachenaktive Mittel zwi- 

35 schen 0 und 1 5 % umfaBt, jeweils auf das Gesamt- 
gewicht bezogen. 

13. Verfahren gemaB Anspruch 7. dadurch gekenn- 
zeichnet, daB In Stufe a) das Lipid zwischen 10 und 

40 20 %, das Wasser zwischen 12 und 20 % und das 
co-oberfiachenaktive Mittel zwischen 3 und 7 %, 
jeweils auf das Gesamtgewlcht bezogen, umfaBt. 

14. Verfahren gemaB Anspruch 7, dadurch gekenn- 
45 zeichnet. daB in Stufe b) die Menge des venvende- 

ten Wassers zwischen 10 und 200 Volumen pro 
Volumen der Mikroemulsion betragt. 

15. Venwendung von festen Lipid-MikrokugeIn mit 
50 einem durchschnittlichen Durchmesser unterhalb 

einem Mikron und einer Polydispersitat zwischen 
0,06 und 0,90. und vorzugsweise zwischen 0. 10 und 
0,70 als Trager fOr pharmakologisch aktive und phy- 
topharmakologische Sut}stanzen. 
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Revendications 

1 . Microspheres tipidiques solides ayant un diam^tre 
moyen inf6rieur k 1 micron et une polydispersion 
entre 0,06 et 0,90. 

2. Microspheres seton la revendication 1, caract^ri- 
s^es par une polydispersion entre 0,10 et 0.70. 

3. Microspheres selon la revendication 1, caracterl- 
s^es par un diametre moyen entre 50 et 800 nm. 

4. Microspheres selon la re^^endication 1, caracteri- 
s6es par un diametre moyen entre 100 et 400 nm. 

5. Microspheres selon la revendication 1, caract6ri- 
sees en ce que les substances lipidiques sont choi- 
sies dans le groupe comprenant des triglycerides, 
tels que la trilaurine et la tricapryloTne. des acides 
gras tels que i'acide decanoTque. laurique. myristl- 
que. palmitique et stearique, et des alcools tels que 
I'alcool laurylique, myristylique. cetylique et stearyli- 
que. 

6. Microspheres selon la revendication 1. caract6ri- 
sees en ce qu*elles contiennent des substances 
pharmacologiquement actives. 
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decanoTque, laurique. myristique. palmitique et 
stearique. et des alcools tels que I'alcool laurylique. 
myristylique. cetylique et stearylique. 

5 10. Proc6d6 selon la revendication 7, caract6ris6 en ce 
que ledit surfactif comprend un ou plusieurs compo- 
sants cholsis dans le groupe constitue par le cholate 
de sodium, le desoxycholate de sodium, le glyco- 
cholate de sodium, le taurocholate de sodium, le 

10 taurodesoxycholate de sodium, la lecithine et des 
phospholipides. le Tween 20. le Tween 40, le Tween 
80, le Span 20. le Span 40. le Span 60, le Span 80 
et des agents emulsif iants tels que la gelatine. 

15 11. Procede selon la revendication 7, caracterise en ce 
que ledrt cosurfactif comprend un ou plusieurs com- 
posants choisis dans le groupe constitue par les 
alcools et glycols e bas poids moieculaire tels que 
le butanol. Thexanediol. le propylene glycol, et 

20 I'hexanol. des acides gras ^ bas poids moieculaire 
tels que I'acide butyrique et Tacide hexanoique. des 
esters d'acide phosphorique et d'alcool benzylique. 

12. Procede selon la revendication 7, caracterise en ce 
25 que dans retape a) le lipide represente entre 5 et 
30%. I'eau entre 40 et 70%. le surfactif entre 8 et 
30% et le cosurfactif entre 0 et 1 5% en poids du total. 



7. Procede de preparation de microspheres tipidiques 
solides ayant un diametre moyen en dessous de 1 3o 
micron et une polydispersion entre 0.06 et 0,90, et 
de preference entre 0,10 et 0.70, caracterise en ce 
que : 

a) un lipide fondu. qui peut contenir un medica- 35 
ment, est porte au contact d'un melange cons- 
titue par de I'eau un surfactif et le cas echeant 

un co-surlactif, chauffe k une temperature au 
moins egale k la temperature de fusion du 
lipide; 40 

b) la microemulsion obtenue est disperseedans 
de I'eau entre 2 et 10**C; 

c) la dispersion de microspheres lipidiques 
obtenue est lavee k I'eau par diaf titration et lyo- 
philisee. 45 



13. Procede selon la revendication 7. caracterise en ce 
que dans retape a) le lipide represente entre 10 et 
20%. I'eau entre 12 et 20% et le cosurfactif entre 3 
et 7% en poids du total. 

14. Procede selon la revendication 7, caracterise en ce 
que, dans retape b), la quantite d'eau employee est 
entre 1 0 et 200 volumes par volume de ladite micro- 
emulsion. 

15. L'utilisation de microspheres lipidiques solides 
ayant un diametre moyen inferieur k 1 micron et une 
polydispersion entre 0,06 et 0.90, et de preference 
entre 0,10 et 0.70. comme vehicule de substances 
pharmacologiquement actives et phytopharmacolo- 
giques. 



8. Procede selon la revendication 7, caracterise en ce 
que la microemulsion obtenue dans retape a) est 
ajoutee k un melange constitue par de I'eau. un sur- 
factif. un cosurfactif et des lipides. chauffe e une tem- 50 
perature au moins egale k la temperature de fusion 
desdites substances lipidiques et le melange ainsi 
obtenu est disperse dans de I'eau entre 2 et lO^'C. 

9. Precede selon la revendication 7, caracterise en ce 55 
que ladite substance lipidique est constituee par un 

ou plusieurs composants choisis dans le groupe 
constitue par des triglycerides tels que la trilaurine 
et la tricapryloTne, des acides gras tels que I'acide 



